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wherein at least one o£the angles of the first plurality is different from all of the angles of the 
second plurality of fflgtes. 



23. (NEW ; A production tool suita ble for use in manufacturing atl abrasive article comprising \ 
second, and third plurality of cavities, wherein the first plurality of cavities each have a first 
geometric shape and first plurality of angles forming the geometric shape, the second plurality of 
cavities each have a second geometric shape and second plurality of angles forming ^geometric 
shape, and the third plurality of cavities each have a third geometric shape and thM plurality of 
angles forming the geometric shape, wherein at least one of the angles of th^&st plurality is 
different from all of the angles of the second and third plurality of ang}#£ and wherein at least one 
of the second plurality is different from all of the angles of the fir^and third plurality of angles. 


24. (NEW) A production tool suitable for use in manufacturing an abrasive article comprising a first, 
second, third, and fourth plurality of cavities, wherein the first plurality of cavities each have a 
first geometric shape and first plurality of apgles forming the geometric shape, the second 
plurality of cavities each have a second^eometric shape and second plurality of angles forming 
the geometric shape, the third pjnfality of cavities each have a third geometric shape and third 
plurality of angles foTmin^t£e geometric shape, and the fourth plurality of cavities each have a 
fourth geometric shaptfand fourth plurality of angles forming the geometric shape, wherein at 
least one of the aifgJes of the first plurality is different from all of the angles of the second, third, 
and fourth pKirality of angles, wherein at least one of the second plurality is different from all of 
the aijgt^s of the first, third, and fourth plurality of angles, and wherein at least one of the third 
imality is differem from all of the angles or the first, second, and IbLn lUpluralily^f^sgles^^. 



25. (NEW) A production tool suitable tfor use in manufacturing an abrasive article comprising a 
pluralit y of cavit i es, wherein the caU ties each have dimens ions defining the cavity, wherein at 
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*4eastT0% of pairs of adjacent cavities nave at l east one dimension diflciuil b e t 
cavities of the pair. 

26. (NEW) A production tool suitable for use in manufacturing aj^abrasive article comprising a 
plurality of cavities, wherein the cavities each have dimensions defining the cavity, wherein at 
least 30% of pairs of adjacent cavities have a^teast one dimension different between the two 
cavities of the pair. 


27. (NEW) A productionjotfl suitable for use in manufacturing an abrasive article commisttlg a 
plurality of cavities, wherein the cavities each have dimensions definjng-theca^ty^ wherein at 
least 50^<5f pairs of adjaceirtcaviti^^ different between the two 
cayh^soflha^ 

28. flVJnWO A pmrinnrinn tnnl miitnV i ln frm urn in mnmifhrtli ri nff m oh m *"™ flTh'rfa ^m p ristnp a 

plurality of cavities, wherein the cavities each havej|j|eoiDfitrie-sh^ the 
cavity, and angles foimingjhegeow^^ the angles are different in at least two of 

the cavities, ^nddEuftECTwh^rcin at least 1 0% of pairs of adjacent cavities have at least one 
aension different between the two cavities of the paifT 

29. (NEW) A production tool suitable for use in n/anufacturing an abrasive article comprising a 
plurality of cavities, wherein the cavities each have dimensions defining the cavity, and wherein al 
least two adjacent cavities have at least on/dimension different between the two cavities. 


30. (NEW) A production tool suitable for ufce in manufacturing an abrasive article comprising a 
plurality of cavities defining at least affirst and a second group, wherein a first group of cavities 
has a first shape and a second groupf of cavities has a sec ond, different , shape 
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31. (NEW) A production tool suitable for use in mmufketuring an abrasive article comprising a 
plurality of cavities defining at least a first and a second group, wherein a first group of cavities 
has a first size and a second group of cavities has a second, different, size. 


/ 


32. (NEW) A production tool suilable/fb^6se in manufacturing an abrasive article comprising a 
plurality of cavities defined by sifest&ntjal^ and discernible boundaries which include 
substantially specific dimensions/wherein a first cavity has specific first dimensions and a second 
cavity has specific second dimensions, and further wherein each of said cavities has a boundary 
defined by at least four planar surfaces wherein adjacent planar surfaces oTone cavity meet at an 
edge to define an angle of intersection therebetween, wherein at least one angle of intersection of 
said first cavity is di fferent from all the angles of intersection of said second cavity. 


33. (NEW) T li^ pioduu t iou tool of claim 22 which ia a 01 


34. (NEW) The production tool of claim 23 which is a 


35. (NEW) The production tool of claim 24 which Ask coating roll, 


36. (NEW) The production tool of claim 25 which is a coating roll, 



37. (NEW) The production tooLefl claim 26 which is a coating roll. 


38. (NEW) The production tool of claim 27 which is a coating roll. 


39. (NEW) production tool of claim 28 which is a coating roll. 



The production tool of claim 29 which is a coating roll. 
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4h (NEW) TUe -productio n tool of claiunO wliiUi is aroa ll i^ rol fe 

42. (NEW) The production tool of claim 31 which is a coatina^oll. 

43. (NEW) The production tool of claim 32 which is a costing roll. 

44. (NEW) The production tool of claim 22 which an engraved metal roll. 

45. (NEW) The production tool of claim 23 which is an engraved metal roll. 

46. (NEW) The production tool of claim 24 which is an engraved metal roll. 

47. (NEW) The production tool of claim 25 which is an engraved metal roll. 

48. (NEW) The production torn of claim 26 which is an engraved metal roll. 

49. (NEW) The products tool of claim 27 which is an engraved metal roll. 

50. (NEW) The production tool of claim 28 which is an engraved metal roll. 

51 . (NEW) The production tool of claim 29 which is an engraved metal roll. 
\ The production tool of claim 30 which is an engraved metal roll. 

53** (NEW) The piuduction tool of claim 31 Uflflch ji ^ i ^na^^ 
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■ S 4 . (NEW) T he ftrod uc Uo ntool of claim3i which is an fcngraved rneial roll. 


55. (NEW) A method of mafc ng a production tool, the method comprising: 


creating a design for i , 
tool comprising a first and se >i 
have a first geometric & 
plurality of cavities each 
geometric shape, when 
angles of the second plurality 



production tool for manufacturing an abrasive article, the production 
ond plurality of cavities, wherein the first plurality of cavities each 
first plurality of angles forming the geometric shape and the second 
'second geometric shape and second plurality of angles forming the 
ast one of the angles of the first plurality is different from all of the 
f angles; and 


forming the productiou^ool using the design. 

56. (NBW) A method of making - a production tool; the method comprialng r 

creating a design for a production tool for manufacturing an abrasive articles-toe production 
tool comprising a first, second, and third plurality of cavities, wherein the frat^urality of cavities 
each have a first geometric shape and first plurality of angles forming^geometric shape, the 
second plurality of cavities each have a second geometric shapearfd second plurality of angles 
forming the geometric shape, and the third plurality of caykfes each have a third geometric shape and 
third plurality of angles forming the geometric shapis^wherein at least one of the angles of the first 
plurality is different from all of the angles ofjh^second and third plurality of angles, and wherein at 
least one of the second plurality is different from all of the angles of the first and third plurality of 
angles; and 

forming the productiofrtool using the design. 


57. (NEW) A methpdof making a production tool, the method comprising: 

creatipg a design for a production tool for manufacturing an abrasive article, the production 

^oolttjj^ri^^ 

mies each have a nrst geometric shape and first plurality of anglesfbrraE^^ 
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the - second plurality of cavities eacn nave a second geometric! shape ami abound plurality of angles - 
forming the geometric shape, tbe third plurality of cavities each have a third geomejiic-shapcand 
third plurality of angles forming the geometric shape, and the fomtb-ptarSl^ each have a 

fourth geometric shape and fourth plurality of anglesjrailmgtiie geometric shape, wherein at least 
one of the angles ofthe first plurality is^ffeT^frtfrom all of the angles of the second, third, and 
fourth plurality of angles, wher^aTatleast one of the second plurality is different from all ofthe 
angles ofthe first, Ihiplfmd fourth plurality of angles, and wherein at least one ofthe third plurality 
is different froifiall of the angles of the first, second, and fourth plurality of angles; and 


-twining the production tool using the design. 


58. (NEW) A method of makin 
creating a design for a 
tool comprising a plurality 
wherein at least 10% of pairs o 
two cavities of the pair; and 
forming the prodw 


a production tool, the method comprising: 
>roduction tool for manufacturing an abrasive article, the production 
of qavities, wherein the cavities each have dimensions defining the cavity, 
adjacent cavities have at least one dimension different between the 


>ol using the design. 



59. (NEW) A method of 

creating a design for 
tool comprising a plurality 
wherein at least 30% of pairs 
two cavities of the pair; and 

forming the production 


iroduction tool, the method comprising: 
duction tool for manufacturing an abrasive article, the production 
of cavities, wherein the cavities each have dimensions defining the cavity, 
ofjadjacent cavities have at least one dimension different between the 

t >oI using the design. 


60. (NEW) A method of making ; l production tool, the method comprising: 
creatingadesignforaprtdu^ 


tool comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 
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/ 


wherein at least 50% of pairs of adjacent cavities have at least one dimension different between the 
two cavities of the pair; arid 

forming the production 1 do! using the design. 


61. (NEW) A method of making 

creating a design for a 
tool comprising a plurality of civities, 
defining the cavity, and angles 
least two of the cavities, and further 
one dimension different betweefr the 
forming the pro 


a production tool, the method comprising: 
pjrcduction tool for manufecturing an abrasive article, the production 

, wherein the cavities each have a geometric shape, dimensions 
' brming the geometric shape, wherein the angles are different in at 
wherein at least 10% of pairs of adjacent cavities have at least 
two cavities of the pair; and 
using the design. 


ion o 


62. (NEW) A method of makiriS 
creating a design for a p: 

tool comprising a plurality of csJvities, 

and wherein at least two adjacer it 

cavities; and 

forming the production t 


a production tool, the method comprising: 
iuction tool for manufacturing an abrasive article, the production 

wherein the cavities each have dimensions defining the cavity, 
cavities have at least one dimension different between the two 


)ol using the design. 


63. (NEW) A method of making 1 1 

creating a design for a pn )duclion 
tool comprising a plurality of ca\ities 
group of cavities has a first shape 
forming the production topi 


-64.-(NEW) A-mcthod of making a 


production tool, the method comprising: 

tool for manufacturing an abrasive article, the production 
defining at least a first and a second group, wherein a first 
and a second group of cavities has a second, different, shape; and 
using the design. 


Mraducti on tootr the method-comprising: 


\ 
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creating a design for a productio i tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities d< ifming at least a first and a second group, wherein a first 
group of cavities has a first size and a s< scond group of cavities has a second, different, size; and 

forming the production tool usii g the design. 

65. (NEW) A method of making a prodi ction tool, the method comprising: 

creating a design for a products n tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities c efined by substantially distinct and discernible boundaries 
which include substantially specific dii lensions, wherein a first cavity has specific first dimensions 
and a second cavity has specific secon< dimensions, and further wherein each of said cavities has a 
boundary defined by at least four planar surfaces wherein adjacent planar surfaces of one cavity meet 
at an edge to define an angle of ihtersejtibn therebetween, wherein at least one angle of intersection 
of said first cavity is different from nil the kngles of intersection of said second cavity; and 
forming the production tool usyigrthe design. 


66. (NEW) The method of claim 55, wherein the production tool is a coating roll. 


67. (NEW) The method of claim 56, wherein the production tool is a coating roll. 


68. (NEW) The method of claim 57, wherein the production tool is a coating roll. 


69. (NEW) The method of claim 58, whbrein the production tool is a coating roll. 


70. (NEW) The method of claim 59, whetein the production tool is a coating roll. 


J7J , (NEW)-The method of claim-60 r wheifein the production tooris a coating rollr 
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72. (NEW) The method of claim 61, wh< rein the production tool is a coating roll. 


73. (NEW) The method of claim 62, wherein the production tool is a coaling roll 


74. (NEW) The method of claim 63, whe rein the production tool is a coating roll 


75. (NEW) The method of claim 64, whe rein the production tool is a coating roll, 


76. (NEW) The method of claim 65, wheiein the production tool is a coating roll 


(NEW) The method of claim 55, whe ein the production tool is an engraving roll. 


78. (NEW) The method of claim 56, whei £ 


79. (NEW) The method of claim 57, wh 



i the production tool is an engraving roll. 


{ the production tool is an engraving roll. 


80. (NEW) The method of claim 58, wher iin the production tool is an engraving roll, 


81 . (NEW) The method of claim 59, when sin the production tool is an engraving roll. 

82. (NEW) The method of claim 60, when ?in the production tool is an engraving roll. 


83. (NEW) The method of claim 61, wherein the production tool is an engraving roll 


84. (NEW) The method of claim 62, whercii l the production tool is an engraving toll 


85. (NEW) The method of claim 63, wherein the production tool is an engraving roll, 


04/23/01 19:38 FAX 612 305 122^ MUETING AND RAASCH 


@012 


Preliminary Amendment 
Timothy L. HOOPMAN el al. 
Serial No.: 09/520,032 
Filed: 6 March 2000 

For TOOLS TO MANUFACTURE ABRASIVE ARTICLES 


Page 11 of 15 


86. (NEW) The method of claim 64n>*erein the production tool is an engraving roll. 



87. (NEW) The method of claim S$J*v lcrein the production tool is an engraving roll. 


